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CHAPTER I 
THE PROBLEM AND DEFINITIONS, ASSUMPTIONS, 
AND PROCEDURE USED 
With the t ethnological and scientific advances being 
made by society, the study of mathematics is becoming 
increasingly important. A 1964 Government pamphlet, 
Mathematics -- and Your Career, encouraged students to take all 
of the mathematics they can get in high school. This state- 
ment was intended not only for students contemplating a career 
in mathematics, but also for many others whose intended careers 
would require various degrees of mathematical traIning.l 
According to Harl R. Douglass, Professor of Secondary Educa- 
tion, University of Minnesota, it is not only important that 
youngstere are well trained in mathematics and mathematical 
sciences, but that pupils with mathematical talents have 
every opportunity for the earliest possible development of 
their talents.2 It is important, therefore, to identify 
those students who have mathematical abilities as early as 
possible and to encourage them to study mathematics. 
l~nited States Department of Labor, Bureau of Labor 
Statistics in coo~eration with the Department of Health. 
Education and ~eli'sre, Mathematics anh Your Career (washing- 
ton: Government Printing Office, lo-6rc). 
2~arl R. Doufjljlass, "Issues in Elementary and Secondary 
School Mathematics, - The Xathematlcs Teacher, XLVII (Play 1954), 
295-98. 
2 
Guidance counselors and the mathematics instructors 
at Urbandale High School, who have attempted early identifi- 
cation of mathematically talented students, have encountered 
other problems which make it important to find a reliable 
tool to aid in the identification of those with mathematical 
abilities. Each year, several apparently capable students are 
frightened by the rigor of mathematics and elect not to enroll 
in higher mathematics courses, Other students who are capable, 
elect to take a mathematics course, but are frightened during 
the first two weeks and drop the course. There are also some 
with more nerve than ability who elect to stay in a mathematics 
course where satisfactory work is almost Impossible for them. 
A reliable tool is needed to identify the students for purposes 
of counseling and also to aid in selecting students for classes 
that are grouped according to ability. 
I. THE PROBLEM 
The writer was asked by the Urbandale guidance 
counselor and the school administration to evaluate the Iowa 
A1p;ebra Aptitude Test, ordinarily administered to eighth 
graders during their second semester, as an indicator of 
6uccess in high school mathematics. It was the opinion of 
the writer that the Iowa Algebra Aptitude Test could be used 
to predict success in high school mathematics above first 
year al~ebrn. The purpose of this study was to examine each 
3 
student's performance in mathematics as related to his com- 
posite percentile score on the algebra aptitude test. If a 
reasonable relationship was found, the intent was to expand 
the problem to one of putting the relationship into a form 
so that test scores could be used as predictors of future 
performance in mathematics. 
The problem was not to evaluate the Iowa Algebra 
Aptitude Test as the only tool to be used in predicting 
success, but as a tool to be used in conjunction with any 
other pertinent information a guidance counselor or teacher 
might have available. The use of predictive tools with other 
pertinent information was suggested by the writer's four 
years of teaching experience which have shown intellectual 
ability, sublect interest, academic interest, and student- 
teacher rapport as well as raw mathematical ability to be 
Important factor8 contributing to the successful study of 
mathematics. For this reason, the final answer to the question 
of the test's usefulness, as an aid to predicting successful 
mathematical achievement, must be left up to the one using it. 
Eight central Iowa high schools were selected for 
this study. The schools selected consisted of two suburban 
Dee Moines schools, two middle-sized county seat schools, and 
four emall rural community schools. Their graduating class 
sizes varied from twenty-two up to two hundred and forty-six. 
The two most recent ~raduating classes which had been 
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administered the  Iowa Algebra Aptitude Test were used, with 
two exceptions where data was avai lable  fo r  only one class.  
Scores and grades were used f o r  students who had taken the  
a lgebra  a p t i t u d e  t e s t  i n  eighth grade and a t  l e a s t  one high 
school mathematics course having f i r s t  year algebra a s  a 
p re requ i s i t e .  s tudents '  f i r s t  year algebra grades were not  
included in t h i s  study. Only the  composite scores earned on 
t h e  a lgebra  ap t i tude  t e s t  were used. Part  scores were not 
considered. The data used was compiled i n  June, 1965 and 
derived from c la s ses  which graduated i n  1963, 1964, and 
1965. 
11. DEFINITIONS OF TERMS USED 
For c l a r i t y  and be t t e r  understanding, cer ta in  terms 
were defined as follows: 
Biqher mathematics course. Any high school mathematics 
course t h a t  has first year algebra a s  a prerequisite.  
Geometry course. Any mathematics course given t o  
h i ch  school s tudents ,  generally sophomores, based on ~ u c l i d  ' s
o r  o ther  more recent  and rigorous s e t s  o f  principles,  and 
l i s t e d  i n  t h e  school 's  schedule of courses a s  Plane Geometry, 
Plane and Sol id  Geometry, Euclidean Plane Geometry, Geometry, 
o r  o t h e r  s imi l a r  t i t l e s .  
Advanced ~ l ~ e b r a .  The next mathematics course i n  
Succession, other  than geometry, that has f i r s t  year algebra 
as a prerequisite. This course is not necessarily restricted 
to algebra, but might also include some trigonometry and 
analytic geometry. 
Senior mathematics. Any mathematics course that 
directly follows geometry and advanced algebra in a sequence 
of progression. 
Colleae preparatory mathematics course. The course 
offered to high school seniors who are in an accelerated 
program that allows them to take four rather than the customary 
three mathematics courses above first year algebra. 
Superior achievement. An overall mathematics grade 
average of 2.75 or higher based on an "A" equals 4 points C. _ .  . 
.I 
- I 
system. c i 
7 f 
, \ 
Successful achievement. An overall mathematics grade - 1 
I1 I1 average of 1.60 to 2.74 based on an A equals 4 points system. 
Unsuccessful achievement. An overall mathematics grade 
average of less than 1.60 based on an "A" equals 4 points system. 
Two general assumptions were made at the beginning of 
this study. As mentioned earlier, it was assumed, on the 
baais of actual mathematics teaching experience, that various 
elements besides the abilities tested by the Iowa Algebra 
Aptitude Test are important contributors to the successful 
study of mathematics. A s  will be pointed out, this assumption 
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appears tenable on the basis of current literature on the 
subject. 
The second assumption was that if a useful relationship 
existed between the composite percentile score earned on the 
algebra aptitude test and a student's achievement in mathe- 
matics it would be of the type that a higher test percentile 
score would indicate a higher probability that the student 
would perform successfully, These two assumptions influenced 
the selection of the method of collecting, analyzing, and 
presenting the data of this study. 
IV. PROCEDURE 
There were three general points of interest In 
evaluating the ULAT, (Iowa Algebra Aptitude ~est), as a tool 
for predictwe future mathematical achievement. Is there a 
correlation between a high score on the aptitude test and 
achievement? Are there distinct dividing points between 
Score8 which Imply success, possible success, or failure? 
And finally, if the first two questions are answered affirm- 
atively, can the relationship be presented in a manner that 
Is meaningful and useful to teachers, counselors, and students? 
Several tables and comparisons were developed to 
answer these questions. Initially, the data was tabulated 
indicating a student's percentile score on the aptitude test, 
each grade that he received in each course and his overall 
average,  grouped a s  superior, successful o r  unsuccessful. 
Using; t h i s  tabulat ion,  several comparisons were made. The 
sco res  were divided in to  percenti le  groups of f i ve ,  (1.e. 
95 p e r c e n t i l e  through 99 percent i le ) ,  and the  percentages of 
s tuden t s  from each group earning the various course grades 
and o v e r a l l  averages were computed. The percentage o f  t he  
var ious  grades i n  each subject and overal l  averages made by 
each p e r c e n t i l e  group were a l s o  computed. Another comparison 
w a s  made t o  determine the  minimum percent i le  score necessary 
t o  have a c e r t a i n  percentage chance, l i s t e d  by increments 
of t en ,  of making superior o r  successful achievement. One 
o the r  comparison was made where the range of percent i le  
s co res  f o r  students earning various grades i n  each course 
was l i s t e d .  
CHAPTER I1 
REVIEM OF THE LITERATURE 
A review of the literature revealed three types of 
information that were useful in this investigation. Infor- 
mation concerning the various qualities that appeared 
important for the successful study of mathematics was avail- 
able. Studies of several indicators to predict success at 
various levels of hlgh school mathematics have been done. 
The results of two studies concerning the XAAT itself, in 
addition to a complete and impressive explanation and 
validation of the test as found in the ~xaminer's Manual, 
were available. 
Revlewlng the literature showed that several factors 
contributed in varying degrees to successFul achievement In 
hlgh echo01 mathematics. These include raw mathematical 
ability, intelligence, maturity, previous achievement, 
attitudes, and socio-economic conditions. Douglass found 
arithmetic and numeric reasoning, I.Q. and previous achieve- 
ment to be important factors related to success.l These 
factors as well as problem solving, verbal, spacial and 
abstract reasoning abilities were reported as important by 
l ~ a r l  R. Douglass, "The Prediction of Pupil Success 
in High School ~athematics," - The Fathematics Teacher, IMVIII 
(~ecember  1935), 489-504. 
Emma L. Benson i n  her study. She a l so  reported i n t e r e s t  and 
i n d u s t r y  as important fac tors  i n  success.1 Luci l le  D m  Wilson 
pointed out i n  her study t h a t  s p a t i a l  relat ionship,  abs t rac t  
reasoning and numerical a b i l i t i e s  a r e  s ignif icant  contrib- 
u t o r s  t o  successful  achievement i n  high school mathematics .2 
Knowing t h e  various fac tors  l i s t e d  above a s  s ignif -  
i c a n t ,  s eve ra l  s tudies  have been done t o  evaluate those 
f a c t o r s  s ing ly  or  i n  combination as predict ive tools.  Unfor- 
t u n a t e l y ,  f o r  t h e  purposes o f  t h i s  study, most of the  other 
i n v e s t i g a t i o n s  have been concerned with predict ing success 
i n  geometry on the  basis of indicators taken i n  the n in th  
grade.   ens on's study o f  various ninth grade measures used 
t o  p r e d i c t  success i n  geometry did provide some r e s u l t s  of 
I n t e r e s t .  I n  comparing the  scores earned on several t e s t s  
taken by n i n t h  graders with t h e i r  r e su l t s  on a geometry 
achievement t e s t  she ob tahed  the following coeff ic ients  of 
c o r r e l a t i o n :  Non-Verbal Inte l l igence Quotient,  -6610; 
Large-Thorndike I .Q., -5065; Problem Solving Score on 
Metropoli tan Achievement Tests, .4928; Verbal Abi l i ty  Sub 
l ~ m a  L. Benson, "A Study of Various Measures i n  the  
Jun io r  High School as Predictors of Success i n  ~eometry" 
(unpublished Master's t hes i s ,  Mankato S ta t e  College, Mankato, 
Minnesota, 1963), pp. 27, 28, 40-42. 
2 ~ u c i l l e  Dm Wilson, "A Study t o  Predict  Success i n  
Mathematics f o r  Students i n  the Secondary Schools of Dodge 
Ci ty ,  Kansas" (unpublished Master' s thes i s ,  Port  Hays Kansas 
S t a t e  College, 1962), p. 33. 
T e s t  of DAT, -3435. She concluded t h a t  I.Q. t e s t  scores 
a long  w i t h  o the r  c r i t e r i a  could be useful  f o r  predict ing 
success  i n  geometry. 1 
~ i l s o n ' s  s tudy o f  students of the  secondary schools 
of Dodge Ci ty ,  Kansas, indicated t h a t  achievement i n  high 
school  mathematics can be predicted with a f a i r  degree o f  
success  by us ing  measures applied i n  the eighth grade. She 
compared scores  made on various subtes ts  of the  Di f fe ren t ia l  
Apt i tude  Tes t ,  (uT), with the  score made on the  Kansas 
Comprehensive Examination Subtest i n  Mathematics. To predic t  
i E t  
f u t u r e  success ,  Wilson was ab le  t o  develop several  regression 
, ' 1  I" ; 
I r l  
equat ions  w i t h  coe f f i c i en t s  of corre la t ion ranging f r o m  r ' 4 - .   . 
- I 
-60 t o  -66 and standard deviat ions from 3.95 t o  4.14 using i -. i I 
) 
numerical a b i l i t y ,  a b s t r a c t  reasoning, and s p a t i a l  re la t ion-  !. 2 
.- 
s h i p  r a w  scores  from t h e  RAT subtests .  She had the  following 
t o  say  about  one of these  f o r  predict ing achievement: 
To p r e d i c t  a score on the  Kansas Senior Comprehensive 
Examination sub tes t  i n  mathematics, multiply the  score 
made by t h e  student  on the  Numerical Abi l i ty  subtes t  of 
DLT by ,285, t he  score made on the  Abstract Reasoning 
cub te s t  by .O7l and the  score made on the  Spa t ia l  
Fle1ations:hIp ~ u b t e s t  of DAY by -042. Next add these 
three  product^ t o  t he  constant 4.83. The odds a r e  2 t o  
1 t h a t  t h e  a c t u a l  score w i l l  not deviate more than 23-95 
from t h e  predic ted score.2 
The eeneral  conclusion a s  expressed i n  Wilson's  stud^ 
l ~ e n s o n ,  9. em, pp. 40-42, 52. 
% l l s o n ,  9. g., p.  25. 
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w a s  t h a t  s ign i f i can t  re la t ionships  were found between the 
achievement scores  earned on the  mathematics subtest  of the  
Kansas Senior Comprehensive Examination and the three sub- 
t e s t s ;  Numerical Abi l i ty ,  Abstract Reasoning, and Spa t ia l  
Re la t ionsh ips ,  of t he  Di f fe ren t ia l  Aptitude Test adminis- 
t e r e d  in t h e  e ighth grade. 1 
With the  number of s ign i f ican t  fac tors  o f  success 
t h a t  have been mentioned, i t  seems obvious tha t  no s ingle  
i t em o r  t e s t  could be used, with any high degree o f  accuracy, 
t o  p r e d i c t  f u t u r e  achievement i n  mathematics. The Cleveland, 
Ohio schools found t h a t  even with well-trained and exper- ; t-. : 
r I 
ienced guidance counselors and teachers they def in i te ly  needed I . .  :, : 
, . 
- r 
more than one var iab le  t o  predict  a  student 's  fu ture  mathe- , c -  i I 
, \ 
mat ica l  achievement. A need f o r  a  combination of indicators  -. ! 
I .  ' 
was evident .  A good prognostic t e s t ,  spec i f ica l ly  the ZBBT, t ,  i 3 
b 
: e 
was a very important pa r t  of the  combination of variables I 
chosen by the  Cleveland schools t o  predict success. 2 
Douglass found a  combination o f  factors  ra ther  than 
any one va r i ab le  i s  needed f o r  successful prediction. He 
was a b l e  t o  a r r i v e  a t  several  important conclusions. F i r s t ,  
he  found t h a t  a  s tudent ' s  achievement can be predicted with 
l ~ i l s o n ,  9. G., pp. 26, 
2 ~ n s  Kraft. "Methods Used In the  Selection of Pupils 
f o r  t h e  Study of hlgebra and Geometry i n  Cleveland,'' 
Kathematics Teacher, XXXIX (May, 1946), 2  36. 
a f a i r  degree of accuracy. Second, he found tha t :  
Achievement cannot be predicted s a t i s f a c t o r i l y  from 
any one va r i ab l e  f o r  the  purpose o f  homogeneous o r  
a b i l i t y  grouping or  d e f i n i t e  advice r e l a t i v e  t o  
t a k i n g  a lgebra  o r  geometry. 
Third, he found t h a t  a good combination f o r  success- 
f u l  p r e d i c t i o n  included a good prognostic t e s t ,  I. 8.9 and 
t h e  average mark f o r  the  previous year o r  two  years of work. 
In h i s  f i n a l  conclusion, the  following var iables  i n  
o rde r  of v a l i d i t y  were l i s t e d  by Douglass. A good prognostic 
t e s t  w a s  f i r s t ,  c losely  followed by the  average mark of the  
previous  year .  I. Q., t he  previous teacher 's  estimate of 
a s t u d e n t ' s  mathematical a b i l i t y ,  and mental age, a l l  of 
approximately t he  same importance, were l i s t e d  next. Then 
came t h e  achievement t e s t  score or  grade o f  the  previous 
y e a r ' s  mathematics work, chronological age, character trait 
r a t i n g ,  and socio-economic s t a t u s ,  a l l  of about equal weight. 1 
The r e s u l t s  of two evaluations of the  IAAT i t s e l f  
were a v a i l a b l e .  Ona Kraft evaluated the  t e s t  as one o f  a 
combination of ind ica tors  used by the Cleveland schools t o  
p r e d i c t  ach i evmen t  I n  f i r s t  year algebra. The LAAT was 
adminis tered t o  t h e  eighth graders during the  f i f t h  week of 
t h e  second semester. The following guidelines were 
e s t a b l i s h e d  f o r  using the  r e s u l t s  i n  advising students  and 
l ~ o u g l a s s ,  "The Predict ion of Pupil  Success i n  High 
School Mathematice, " op. G., p.  492. 
13 
p a r e n t s .  It was f e l t  t h a t  a s tudent  wi th  a rap7 score  of 55 
o r  h i g h e r  would s u r e l y  succeed, a s tudent  having a r a w  
s c o r e  of  37 t o  55 would be i n  a "maybe" category, and, a 
s t u d e n t  below 37 should be s t rongly  urged not  t o  t ake  a lgebra .  1 
S i n c e  t h e  norms i n  t h e  ~ x a m i n e r '  s Manual a r e  s e t  up f o r  t ak ing  
t h e  t e s t  i n  May and t h e s e  s tudents  took it some two months 
e a r l i e r ,  t h e  s tandards ,  i n  terms of p e r c e n t i l e  scores ,  can 
o n l y  be e ~ t i m a t e d . ~  It i s  l o g i c a l  t o  conclude, though, 
that  t h e  a c t u a l  p e r c e n t i l e  scores  would be somewhat higher  
t h a n  t h e  May conversion s c a l e s  which were used t o  convert  
t h e  raw s c o r e s  t o  p e r c e n t i l e  scores .  The "surely" group 
w a s  65 p e r c e n t i l e  and up, t h e  "maybe" group was 26 p e r c e n t i l e  
u p  t o  64 p e r c e n t i l e ,  and t h e  "no" group was 25 p e r c e n t i l e  
and lower.  
In checking t h e s e  s tandards  aga ins t  a c t u a l  achievement, 
Kraft found them t o  be r e a l i s t i c .  A t  one school wi th  seventy- 
two s t u d e n t s  t a k i n g  f i r s t  year a lgebra,  85 per cent  of t h e  
11 11 A and "B" grades came from t h e  "surely" group. One s tuden t  
from t h e  "no" maup took t h e  course and earned a grade of "D. 1 I 
A t  a n o t h e r  school  w i t h  ninety-one s tudents  i n  f irst  year 
a l g e b r a ,  73 p e r  c e n t  of t h e  "A'S" and "B's" came from t h e  
' ~ a r r ~  A .  Greene and Alva H. Piper ,  The Iowa A l ~ e b r a  
A t i t u d e  T e s t  , ~ x a m i n e r  's Manual, Bureau of 3ducat ional  knnd Se rv ice ,  ~ t n t m e r s i t y  of Iowa (Iowa City: 
3urenu of 2ducat ionnl  Research and Service,  1942),  p. 18. 
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"surely" group and 22 per cent from the  "maybe" group. It 
w a s  concluded t h a t  the  LAAT was a useful t o o l  t o  predict  
success i n  f irst  year algebra i n  the Cleveland Schools. It 
i s  a l s o  c l e a r  t h a t  other factors  were considered important 
i n  p red ic t ing  achievement f o r  students especially those 
wi th  r a w  scores of 37 t o  55, or the "maybe" group. 1 
Another study evaluating the  IAAT a s  a predicting 
t o o l  has been done. Martha S. McCabe studied the effective- 
nes s  of t h e  t e s t  i n  se lect ing students for  an accelerated 
mathematics program i n  the secondary schools of Greenwood, 
South Carolina. The IAAT was administered t o  selected 
seventh graders two weeks before the end o f  the school year. 
A r a w  score  of 60 was a r b i t r a r i l y  s e t  a s  a dividing l i n e  f o r  
e e l e c t l n e  students f o r  the  advanced program. Students who 
had scored l e s s  than 100 on the California Mental Maturity 
Test  d i d  not  take the  IAAT and were not considered f o r  the  
acce le ra t ed  program. Besides having a re la t ive ly  low I. Q., 
it should be noted t h a t  none of these students had done 
except ional ly  well  i n  any previous mathematics work. 
Several  exceptions t o  the  s ix ty  point dividing l i n e  
f o r  s e l e c t i n g  those students who d i d  take the apt i tude t e s t  
were made. Four of the  forty-four students who scored 60 
o r  b e t t e r  were not selected on the  basis of poor  previous 
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achievement and a t t i t u d e .  Thirteen students with scores 
below 60, but with I. Q.'s above 110 and "A" or "B" average 
grades i n  seventh grade ari thmetic were selected. 
McCabe divided the  i n i t i a l  group of fifty-two students 
i n  t h e  acce le ra ted  program in to  t w o  par t s ;  Group A ,  those 
th i r ty -n ine  s tudents  who scored 60 o r  higher, and, Group B, 
t h e  t h i r t e e n  who scored below 60 on the  IAAT. Using these 
two groups, she then examined the  achievement o f  both groups 
t o  see  i f  those  i n  Group A achieved s ignif icant ly  be t te r  
than those  i n  Group B. 
She used "T" scores t o  conclude tha t ,  although the  
mean average grade of the  Group A was higher than tha t  of 
Group B, t he  di f ference could have been due t o  chance. She 
d id  conclude, however, t h a t  the  achievement o f  Group A a s  
ind ica ted  by t h e  Sequential Tests o f  Educational Progress 
Achievement Test  and trigonometry grades was s i s i f i c a n t l y  
h igher  than Group B'S  achievement. T h i s  was not due 
e n t i r e l y  t o  chance. RcCabe fur ther  concluded that a raw 
sco re  of 60 on the  IAAT should be given serious consideration 
ae a t o o l  f o r  predic t ing continued success. 1 
According t o  the  Examiner's Manual, the IAAT i t s e l f  
h a r t h a  S. McCsbe, "An Analysis of the Effectiveness 
of t h e  - Iowa A l ~ e b r a  Aptitude - Test i n  Selecting Students f o r  
an Accelerated ::nthernntics ~rogram" (unpublished >!aster's 
t h e s i s ,  Univers i ' .~  o f  South Carolina, Columbia, 19631, 
pp. 1-11. 
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is the result of extensive study and testing. It has four 
parts. Arithmetic ability is tested by examples covering 
addition, subtraction, multiplication, and division of whole 
numbers, fractions, and decimals. Problems on percentage 
and United States money are also included. Abstract compu- 
tation is tested. Numerical Series is the third area tested 
and Dependance and Variation is the fourth. 
The test has been thoroughly validated and 
correlates very favorably with other prognostic tests. 
Extensive evaluations have also shown the IAAT to have a 
high degree of reliability. 1 
The literature showed general agreement concerning 
prediction. Several qualities appeared important to the 
successful study of high school mathematics. The more 
Important qualities are raw mathematical ability, intelli- 
gence, and previous achievement in mathematics. Studies 
have shown problem solving, spacial relations, abstract 
reasoning, and numeric reasoning as important parts of a 
propostic test to measure raw mathematical ability. 
Proegostic tests, I. Q. tests and previous grades have been 
shown to correlate well with various measures of mathe- 
matical achievement. 
There was agreement that, while no one factor alone 
l~reene and Piper, 
can be used t o  p red ic t  fu ture  success with accuracy, a 
combination o f  ind ica tors  can be used f o r  e f fect ive  predic- 
t i o n .  A good prognostic t e s t  appeared t o  be most  valuable 
w i th  I. Q o  scores  and previous grades also of considerable 
importance. The two evaluations of the  IAAT both agreed 
t h a t  it i s  a usefu l  t o o l  f o r  prediction. 
Although much has been wr i t t en  about prediction, 
t w o  l i m i t a t i o n s  appeared. A g rea t  deal i s  h o r n  about the  
f a c t o r s  t h a t  contr ibute  t o  success, but there was very 
l i t t l e  s p e c i f i c  information t h a t  could be used i n  
adv i s ing  s tudents  about t h e i r  chances f o r  success. There 
was a l a c k  of information concerning scores on various 
a b i l i t y  measures and in te rpre t ing  the  scores a s  beiag i n  a 
" w i l l  succeed, " "might succeed, I' or  " w i l l  not succeed" 
e;roup. The other  l imi ta t ion  was tha t  very l i t t l e  i s  known 
about p r e d i c t i n e  several  years i n  advance, not just  f o r  
t h e  nex t  year. 
CHAPTER I11 
A s  indicated e a r l i e r ,  the re  were three main points  
t o  be considered i n  evaluating t h e  LAAT a s  a  too l  f o r  
p r e d i c t i n g  f u t u r e  achievement i n  mathematics. It was t o  be 
determined i f  a pos i t ive  re la t ionsh ip  ex i s t s  between percen- 
t i l e  t e s t  scores  and achievement, i f  there  a r e  d i s t i n c t  
p o i n t s  of d i v i s i o n  f o r  predic t ing l eve l s  o f  achievement, 
and if t h e  r e l a t i onsh ips  can be expressed i n  a  manner mean- 
I ! r 
i n g f u l  t o  guidance counselors, teachers,  and students i n  , .  I .  
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terms of helping s tudents  decide on a  course o f  study. 
. 
t 
i 
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I. POSITIVE RELATIONSHIP BET!mN IAAT AND ACSIEVEMENT i 
Table I and Figures 1 through 3  were presented f o r  
determining whether there  was a  posi t ive  re la t ionship  
between p e r c e n t i l e  t e s t  scores and achievement. Before 
d i scus s ing  t h e  data presented i n  them, comments a r e  appro- 
p r i a t e  about what would be expected i f  a perfect  re la t ion-  
s h i p  between t h e  UVlT and achievement i n  mathematics were 
p resen t .  
The expectat ions a r e  re la ted  t o  the  following 
genera l  base l ines  f o r  grading, derived from the  normal 
p r o b a b i l i t y  d i s t r i b u t i o n .  A posi t ive  standard deviation of 
1.5 i s  ~pprox ima te ly  equivalent t o  the 93rd percenti le .  A 
TABLE I 
PERCENTAGE OF aTE TOTAL OF EACH LETTER GRADE EARNED IN EACH 
CCmRSE EX SlVDENT!3 1N EACH PERCENTTIE GROUP 
% l e  Gem.etzy Advanced Algebra Senior Mathematics 
C w u p  A B C D F A B C D F A B C D F 
Percentile Groups 
Figure 1. Percentage of each l e t t e r  grade i n  geometry 
earned by each percentile group. 
F i g u r e  2. Percentage o f  each l e t t e r  grade i n  advanced 
algebra earned by each pe rcen t i l e  group. 
1 
-. 
A 
/ C  
!<s 
30 25 0 
34 29 24 
P e r c e n t i l e  Groups 
Figure 3. Percentage o f  each l e t t e r  grade i n  sen io r  
mathemetics earned by each percen t i l e  group. 
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p o s i t i v e  s tandard  devia t ion  o f  .5 i s  approximately equiva- 
l e n t  t o  t h e  70 th  pe rcen t i l e ,  a negative .5 standard 
d e v i a t i o n  t o  t h e  40th pe rcen t i l e ,  and a negative 1.5 t o  t he  
7th percen t i l e .1  Given a one standard deviat ion range f o r  
e ach  l e t t e r  grade, t he  following percen t i l e  ranges f o r  grades 
were der ived:  "A," 93 pe rcen t i l e  and above; "B," 70-92 
p e r c e n t i l e ;  "C,"  31-69 pe rcen t i l e ;  "D," 8-30 percent i le ;  
and "F," 0-7 percen t i l e .  
With t h e  above grading base l ines  and a th ree  point 
s t a n d a r d  e r r o r  of measurement on t he  IAAT,~ the  following 
cou ld  have been expected. The "A" grades should have come 
from t h e  90-99 pe rcen t i l e  group, t he  "B's" from the  60-94 
p e r c e n t i l e  group, t he  "c's" f r o m  t h e  25-74 percen t i l e  ~ o u p ,  
and "D's" and "P 's"  from t h e  0-35 percen t i l e  group. 
A t  93 pe rcen t i l e ,  a 3 point  d i f ference  i n  the  r a w  
t e s t  s co re  would a f f e c t  t he  pe rcen t i l e  score by s l i g h t l y  
l e s s  t han  3 p e r c e n t i l e  points .  T i t h  a  3 point  standard 
error of measurement on t he  W T ,  a  student of a c tua l  93 
p e r c e n t i l e  a p t i t u d e  could have been t e s t ed  as 90 percen t i l e  
w h i l e  a s tuden t  of 92 pe rcen t i l e  ap t i tude  could have been 
t e s t e d  a t  95 pe rcen t i l e .  This accounts f o r  t he  overlap 
l ~ o b e r t  V. Hogg and Allen T .  Craig, Introduct ion - t o
Mathematical S t a t i s t i c s  (Xew York: The J:ac3:illan Coa_~zny, 
rr :- 1 ! ' 5 9 ) 9  pm c - > 6 .  
' ~ r e e n e  and Piper ,  9. *., P a  10. 
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between t h e  minimum score needed t o  expect an "A" grade and 
t h e  maximum score  needed t o  expect a "B" grade. A t  70 
p e r c e n t i l e ,  a 3 point  difference i n  raw t e s t  score would 
a f f e c t  t h e  pe rcen t i l e  score pos i t ive ly  by s l i gh t ly  more 
t h a n  5  p e r c e n t i l e  points  and negatively by s l i gh t ly  l e s s  
t han  10 p e r c e n t i l e  points .  Therefore, an even greater  over- 
l a p  between minimum and maximum scores t o  indicate  "B" and 
"C" grades could have been expected. A student who scored 
60 p e r c e n t i l e  but with a  negative 3 point e r ror  would have 
had a c t u a l  a p t i t u d e  of approximately 70 percent i le  while a  
s tuden t  who scored 75 percen t i l e  but with a posi t ive  3 
p o i n t  e r r o r  would have had an ac tua l  apt i tude o f  approxi- 
mately 69 pe rcen t i l e .  The overlaps between "c" and "D" and + 
"D" and 'IF" could be explained i n  the same way. 
An examination of Table I and the  supporting Figures 
1 through 3 showed t h a t  t he  percentages f o r  grades "A, I' 
"B," and "c" a r e  i n  general conformity with these expec ta t ions .  
Table I shows the  per cent  of each grade i n  each course 
earned by t h e  s tudents  i n  each percenti le  range. Figures 1 
through 3 present  t he  same data graphically. The following 
s t a t i s t i c s  were found by examining geometry grades as 
r e l a t e d  t o  pe rcen t i l e  score. Approximately 57 per cent of 
t h e  "A" grades were i n  t he  90-99 percent i le  group, wi th  a  
sharp  drop i n  percentage between the 90-94 group and t h e  
85-89 group. The 60-94 group showed 78 per cent of t h e  
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"B's, " with 70 per cent in the 70-94 percentile group. The 
25-74 percentile group showed 43.8 per cent of the "c's,It 
however, 63 per cent of the "c's" are in the 55-84 group 
which was not too far from expectations. The pattern for the 
grades of "D" and "F" did not meet expectations at all since 
they were distributed throughout the entire range of 
percentile scores. 
The discrepancies in the patterns for the "C, " "D," 
and "F" grades in geometry can be explained in two ways. 
First, as was pointed out in the literature, there are 
several factors besides natural ability which can and do 
affect achievement in mathematics. Second, relatively few 
students with percentile scores below 50 studied geometry 
or subsequent mathematics. Both of these factors tended to 
distort the achievement patterns for "C," "D," and "F" 
grades that would have been expected if the LPLBT results 
were considered by themselves. 
An examination of the data presented in Table I and 
Figures 1 through 3 concerning advanced algebra and senior 
mathematics showed the same general patterns and discrep- 
ancies to be true in them that were true in geometry. The 
same explanations of the discrepancies is applicable. 
The statement that a positive relationship exists 
between the UUlT and achievement in high school mathematics 
is supported by this data. Table I1 and Figures 4 through 6 
F?E PR0B~IL;f'XY 'IFIAT A STUDENT FRCM EACH P m  
GWUP 7vTLL EARN A GRADE 
Per Cent of Sach Group Earning Each Grade in 
We Gsometq Advanced Algebra Senior Mathematics 
Group A B C D F A B C D F A B C D F 
20- 24 0.0 0.0 23.0 69.2 7.7 0.0 0.0 100.0 0.0 0.0 0.0 oeo 0.0 0.0 0.0 
15-19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
l0-14 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5 9 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o e o  0.0 0.0 
0- 4 0 0 0  0 0  0 0  0 0  ~ . 0  0.0 g&-O.O _o,o OAO 0.Q 
ru 
0\ 
P e r c e n t i l e  Groups 
Figure 4. The per  cent  o f  each p e r c e n t i l e  group who 
earned t h e  i n d i c a t e d  grade i n  geometry. 
Percen t i l e  Groups 
F l w e  5 .  The per cent of each percentile group who 
earned the indicated grade i n  advanced algebra. 
Percen t i l e  Group 
F i e r e  6. The per  cent  o f  each percen t i l e  group who 
earned t h e  ind ica ted  erade i n  senior  mathematics. 
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a lso  support  t h e  existence of a  re la t ionship  between the 
a p t i t u d e  t e s t  and achievement. 
The r e l a t ionsh ip  i s  expressed i n  Table I1 a s  the 
p r o b a b i l i t y ,  based on percentages, o f  earning a  ce r ta in  
grade i f  one's score on the  apt i tude t e s t  f e l l  i n  the  
d i f f e r e n t  pe rcen t i l e  groups. Figures 4 through 6 a r e  graph- 
i c a l  represen ta t ions  of Table 11. These s t a t i s t i c s  a r e  the 
converse of those presented i n  Table I and Figures 1 through 
3.  The same log ic  and expectations applied i n  evaluating 
them. A one hundred per cent probabil i ty of earning an "A" 
f o r  t hose  i n  t h e  93-100 percent i le  group and s o  on would 
have been expected i f  a  perfect  re la t ionship  were present 
and t h e r e  was no e r ror  i n  measurement. 
A conparison of the  data presented i n  Table I1 and 
t h e  related F i w e s  4 through 6 with the  expected r e su l t s  
was favorable ,  although not perfect .  The students wl%h the  
h i e h e s t  p robab i l i t y  of earning an "A" i n  any of the  subjects  
were i n  t h e  95-99 percent i le  group. Those with the  best 
chances of earning a  "B" were i n  the 75-99 percenti le  group, 
Those wi th  t h e  bes t  chances of earning a  "c" were i n  the 
35-89 p e r c e n t i l e  group while those with a  r e l a t ive ly  high 
p r o b a b i l i t y  of earning a "D" were i n  the  64 percenti le  and 
below Eroup. These comparisons indicate  the  existence of a 
p o s l t l v e  r e l a t ionsh ip ,  although not a perfect  one, between 
t h e  W T  and mathematical achievement. 
31 
That t h e  re la t ionsh ip  i s  not perfect  was emphasized 
by t h e  high number of students with percenti le  scores above 
75 who earned "c's" and the  high percentage o f  students i n  
t h e  40-74 p e r c e n t i l e  range who earned " ~ ' s . "  This along 
w i t h  t h e  d a t a  i n  Table I and Figures 1 through 3 indicated 
t h e  importance of considering other fac tors  such a s  I. Q . ,  
p rev ious  achievement, and i n i t i a t i v e  i n  attempting t o  predict 
a s t u d e n t ' s  achievement i n  mathematics. 
Examination of t he  probabi l i ty  of a  student earning 
e i t h e r  "A" o r  "B," ( super ior ) ,  or  I'D" o r  "F," (~nsuccess fu l ) ,  
showed t h a t  it followed a pattern.  The chances o f  a student 
ea rn ing  an "A" o r  "B" dropped s tead i ly  from the  95-99 
p e r c e n t i l e  group down t o  the  50-54 percenti le  group. The 
groups below 50 d i d  not show a  consistent  pattern. Conversely, 
t h e  chances of a student  earning a "DM o r  "F" rose s teadi ly  
as h i s  p e r c e n t i l e  dropped from the  95-99 percenti le  group 
down through t h e  50-54 percen t i l e  group. H i s  chances varied 
considerably  below tha t .  The decrease in probability of 
ea rn ing  a n  "A" o r  "B" and the  increase i n  probability of 
ea rn ing  a "D" o r  "PI1 a s  t he  percenti le  score decreases t o  
50 p e r c e n t i l e  ind ica tes  the  existence o f  a relat ionship 
between t h e  UUlT and achievement. 
 he v a r i a t i o n  i n  p robabi l i t i es  f o r  those i n  the 
p e r c e n t i l e  groups below 50 can be explained.   here were 
r e l a t i v e l y  few students i n  these groups since many, with 
p e r c e n t i l e  scores  below 50, apparently real ized t h e i r  
chances of earning a "c" grade or be t te r  were l o w  and 
e l e c t e d  no t  t o  en ro l l  i n  these courses. Therefore many of 
t h e  s tuden t s  w i t h  low percen t i l e  scores i n  this  study could 
be  considered exceptional cases o r  a t  l e a s t  the  more 
motivated s tudents  i n  t he  below 50 percent i le  range. 
11. POINTS OF D I V I S I O N  ON THE IAAT 
FOR PREDICTIVE PURPOSXS 
Besides examining the  existence of a relat ionship 
between the IABT and mathematical achievement, another 
important  a spec t  o f  t he  evaluation was t o  invest igate the 
ex i s t ence  of d i s t i n c t  d ivis ion points f o r  predicting various 
degrees  of achievement. Table 111 was developed f o r  this 
purpose.  The t a b l e  has two parts .  The first shows the 
p e r c e n t i l e  ranges f o r  a l l  grades In each subject. The 
p e r c e n t i l e  ranges excluding the  extreme two per cents were 
a l s o  f igured .  This was done t o  obtain a s t a t i s t i c  that was 
less d i s t o r t e d  by exceptional cases. It was decided t o  
exclude t h e  extreme two per cents because these would repre- 
s e n t  var iance  from the  mean of more than two standard 
d e v i a t i o n s  on a normal curve. 
By using t h e  lower l i m i t  of the percenti le  range f o r  
each grade i n  each course as a  point of division, the 
TABLE I11 
THX MINIMUM-lUXIMUM PERCENTILE SCORE FLANGE 
OF STUDE2TTS EARNING EACH GRADE I N  THE 
H I G H  SCSOOL MATRETfATICS COURSES 
P a r t  A: 
Complete range.  
Courses A R C D P 
G e o m e t r y  40-99 30-99 20-98 8-99 22-95 
Advanced 
A l g e b r a  
Senior  
ZIathematics 
>art 3 :  
? a n ~ e  e x c l u d l n ~  t he  extreme t w o  per cents .  The number i n  
pa r en these s  i n d i c a t e s  the number of s tudents  excluded a t  
each extreme. 
Courses A B C D P 
Geometry 62-99(4)  45-98(7) 35-95( 9 )  20-90(4) 22-95(0) 
Advanced 
A l ~ e b r n  
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fo l lowing  statement can be made. Only i n  exceptional cases 
w i l l  a s tudent  earn an "A, " "B, " o r  "c" i n  the various 
s u b l e c t s  if h i s  pe rcen t i l e  score f a l l s  below the indicated 
minimum p e r c e n t i l e  score f o r  t h a t  grade i n  each subject. 
This  i s  shown i n  Table I V .  
TABLE IV 
MINIMUM PERCENTILE SCORE FOR 
EACH GRADE INDICATED 
- -  - Course A R r! 
Geometry 62 45 35 
Advanced Algebra 60 45 35 
Senior  Mathematics 75 48 50 
Only In  exceptional cases d i d  a 
s tudent  wi th  a percen t i l e  score lower 
than the  minimum score l i s t e d  f o r  each 
,made earn t h a t  m d e  o r  bet ter .  
It i s  a l s o  important t o  note t h a t  the maximum 
p e r c e n t i l e  score  f o r  t h e  range of each grade as shown i n  
Table I11 w a s  94 o r  above w i t h  only two  exceptions. The 
maximum f o r  a I'D" i n  ~eomet ry  was 90 percent i le  and the 
maximum f o r  an  "F" i n  advanced algebra was 80 percentile.  
This  i nd ica t ed  t h a t  although i n  general a high percenti le  
score on t h e  IAAT i s  necessary t o  indicate superior achieve- 
ment i n  mathematics, i t  i s  not suf f ic ien t .  
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A conclusion similar t o  that reached with the  d a t a  
from Table  IV r e s u l t e d  f r o m  analyzing the  data presented i n  
Tab l e  V. Very few of t he  s tudents  who earned "A" o r  " B , "  
( s u p e r i o r ) ,  grades In geometry had percen t i l e  scores below 
65. In  f a c t ,  90 per  cent  of t h e  s tudents  receiving superior 
g r ades  had p e r c e n t i l e  scores of 66 o r  above. I n  advanced 
a l g e b r a ,  90 per  cen t  of t h e  s tudents  with superior achieve- 
ment were above t h e  70th  pe rcen t i l e  and i n  senior  mathe- 
matics, 90 p e r  cen t  of t h e  s tudents  w i t h  superior marks had 
p e r c e n t i l e  s c o r e s  above 76 percen t i l e .  
P i c k i n g  a pe rcen t i l e  score  i n  t he  s i x t i e s  as a 
d i v i s i o n  p o i n t  f o r  p red ic t ing  superior  achievenent was 
i n d i c a t e d ,  a f t e r  examining the  achievement of students whose 
YYlT s c o r e s  were below 65 percent i le .  Only 17.2 per cent 
of  t h e  s t u d e n t s  wi th  pe r cen t i l e  scores below 65, who took 
eeometry, earned wades  of "A" or "B" while 43.9 per cent 
~ o t  ~ r a d e s  of "D" o r  " P . "  
I t  i s  important t o  remember t h a t  a  na tura l  se lec t ion  
p roces s  had taken place  t o  d i s t o r t  t he  percentages, especial ly 
f o r  t h e  lower p e r c e n t i l e  groups. Many of the poorer mathe- 
m a t i c s  s t u d e n t s  whose pe rcen t i l e  scores were below 65 did 
n o t  t a k e  ceometrp o r  higher mathematics. This means only 
17.2 p e r  cent  of t h e  b e t t e r  s tudents  with scores below 65 
p e r c e n t i l e  got  a n  "A" or  "B" and 43.9 per cent of the be t t e r  
s t u d e n t s  i n  t h n t  Kroup earned a "D" or  "F." 
TABLE V 
NUMBER OF STUDENTS I N  EBCR PERCENTILE GROUP WHO 
EARNED THE INDICATED GFtADE I N  EACH COURSE 
No .Students Xo .Students 
$ i l e  No .S tudents  Advanced Senior 
Groups  Geometry Algebra Mathematics 
A&B C DBtF A&B C D&F A&B C D&F 
95-99 104 18 5 84 27 3  71 15 2 
90-94 139 46 2 104 31 11 54 17 7 
85-89 70 42 11 54 43 5 45 14 3 
80-84 58 75 15 54 42 14 24 20 6 
75-79 60 74 14 32 49 15 11 17 o 
70-74 31 59 23 19 20 12 3 5 3  
65-69 28 38 24 13 26 16 3 7 5  
60-64 11 34 32 7 24 10 4 2 7  
55-59 6 14 14 1 5 4  0 2 0  
50- 54 8 19 17 3 16 7 1 3 0  
45-49 14 11 11 7 6 8 4 0 0  
40-44 4 14 15 3 0 6  0 1 1  
35-39 1 6 8  0 2 1  0 0 0  
30-34 3 3 10 2 4 6  2 1 0  
25-29 0 2 0  0 0 0  0 0 0  
20-24 0 3 10 0 2 0  0 0 0  
15-19 0 0 0  0 0 0  0 0 0  
10-14 0 0 0  0 0 0  0 0 0 
5- 9 0 0 3 0 0 0 0 0 0  
0-4 0 0 0 0 0 0  0 0 0 
T o t a l  537 458 214 383 297 118 222 104 34 
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The f a c t  t h a t  t h i s  se lect ion process was taking place 
w a s  i l l u s t r a t e d  by the  percentages from advanced algebra and 
s e n i o r  mathematics. The per cent of students earning "A" 
o r  "B" r o s e  t o  18.5 f o r  advanced algebra and t o  39.3 per 
c e n t  i n  s e n i o r  mathematics. A t  the same time the per cent 
o f  s t u d e n t s  earning "D" o r  "F" i n  advanced algebra dropped 
t o  33.8 and t o  28.6 i n  senior  mathematics. 
111. USEFULNESS OF THE IAAT FOR P ~ I C T I O ? J  
The l a s t  point  i n  evaluating the  IAAT as a  t o o l  for  
p r e d i c t i n g  achievement i n  high school mathematics was t o  
determine i f  t h e  re la t ionsh ip  between the  IAAT and achieve- 
ment could be expressed i n  a manner meaningful t o  guidance 
counse lors ,  t eachers ,  and students i n  terms o f  helping each 
s t u d e n t  make more informed choices as  t o  which course o f  
s tudy  he wished t o  pursue. 
The data presented i n  t he  preceeding tables i s  of 
t h i s  type. I t  shows i n  general terms, given a student 's 
LAAT p e r c e n t i l e  score, a s tudent ' s  chances o r  probability 
of reach in^ any p a r t i c u l a r  l e v e l  of achievement in his  
msthematics. TWO other  t ab l e s  were developed with t h i s  
p a r t i c u l a r  ob jec t ive  I n  mind. The data presented i n  
Table V I  shows t h e  minimum percent i le  score on the IAAT fo r  
descendinp, p r o b a b i l i t i e s  o f  doing superior o r  successful work 
i n  h i g h  s c h o o l  mathematics above f i r s t  year algebra.  
The d a t a  presented  i n  Table V I  d id not  y ie ld  any 
s i g n i f i c a n t  r e s u l t s .  This  was due t o  t h e  preponderance of 
s c o r e s  i n  t h e  upper p e r c e n t i l e  ranges. The numbers of 
s u p e r i o r  and  s u c c e s s f u l  s tuden t s  i n  t h e  upper percent i le  
r a n g e s  g r e a t l y  overbalanced t h e  e f f e c t s  on the  percentages 
of a d d i n g  t h e  r e s u l t s  of s tuden t s  from t h e  lower percent i les .  
TABLE V I  
MINIMUM ULBT PERCENTILE SCORE FOR DESCENDING 
PROBABILITIES OF SUPERIOR OR SUCCESSFUL WORK 
- 
Super ior  Successful 
Achievement Achievement 
Prob.  o f  Leve l  Min. LBAT Prob. of Level Min. IAAT 
of Achievement Score of Achievement Score 
90. 05 9 9 5 i l e  90 .O$ 74$11e 
80 97 80 49 
70 96 77.8 o 
GO 86 
50 79 
40 66 
35 50 
32.7 0 
The d a t a  as presented i n  Table V I I  did appear useful  
f o r  e v a l u a t i n ~  a s t u d e n t t  s p r o b a b i l i t y  of reaching a 
s u p e r i o r  o r  successf l r l  l e v e l  of achievement i n  high school 
mathematics.  I n  t h i s  t a b l e ,  t h e  s tudents  were grouped i n  
f i v e  p e r c e n t i l e  ranqes  according t o  t h e i r  score on the  U T .  
Then t h e i r  o v e r a l l  grade average f o r  a l l  high school 
TABLE V I I  
PERCENTAGE OF STUDENTS FROM EACH PERCENTILE GROUP WHO 
REACHED THE IITDICATED LEVEL OF ACHIEVEMENT 
Superior Successful Unsuccessful 
%age ~ o .  of ? * ~ e  3o.of  Yage :TO. of 
$ile S tu- S tu- Stu- S tu- S tu- S tu- 
Group dents dents dents dents dents dents 
95-99 68.3% 43 28.6% 18 3.2% 2 
90-94 63.4 59 31 -2 29 5.4 5 
85-89 41.0 27 50.0 33 9.1 6 
80-84 28.9 22 59.3 45 11.8 9 
75-79 28.9 22 56.6 43 14.5 11 
70-74 17.6 10 47.4 27 35.0 20 
65-69 13.3 6 57.8 26 28.9 13 
60.64 7.7 3 41.0 . 16 51.3 20 
55- 59 5.9 1 41.2 7 52.9 9 
50-54 4 - 5  1 59.1 13 36.4 8 
45-49 25.3 5 26.3 5 47.4 9 
49-44 11.1 2 22.2 4 67.7 12 
5 - 3 9  0.0 0 50.0 4 50 .O 4 
:c-34 12.5 1 25.0 2 62.5 5 
25-29 8.0 0 100.0 1 0.0 0 
20-24 0.0 0 14.3 1 85.7 6 
15-15, 0.6 0 0.0 0 0.0 0 
10-14 0.0 0 0.0 0 0.0 0 
5- 9 0.0 0 0.0 0 100.0 2 
0-4 0.0 0 0.0 0 0.0 0 
mathematics above first  year algebra was computed and 
recorded as super ior ,  successful or unsuccessful. The per 
c e n t  of s tuden t s  i n  each percent i le  range who reached the 
t h r e e  l e v e l s  of achievement was computed. These percent- 
a g e s  showed t h e  same pa t t e rn  t h a t  was found i n  the other 
examinations of t h e  data. It appeared tha t  these per- 
centages  o r  p r o b a b i l i t i e s  could be very useful i n  counseling 
s t u d e n t s  about t h e  f u t u r e  study of mathematics. The 
r e s u l t s  a r e  l i s t e d  i n  Table VII. 
Because of t he  r e l a t i v e l y  low number of students with 
LAAT scores  below 65 percent i le ,  t w o  addit ional  s t a t i s t i c s  
were f igu red .  One group was formed by combining a l l  those 
w i t h  p e r c e n t i l e  scores  between 35 and 64. O f  t h i s  group, 
9.8 pe r  c e n t  had super ior  achievement, 39.8 per cent had 
s u c c e s s f u l  achievement and 50.4 per cent performed unsuccess- 
fully. A second group of those i n  the 0-34 percentile range 
was formed. I n  this c o u p  3.8 per cent d i d  superior work 
and 65.4 per  cen t  were unsuccessful in  studying high school 
mathematice. 
CHAPTER I V  
CONCLUSIONS AND RECOMMENDATIONS 
Three po in t s  were considered i n  evaluating the IAAT 
as a p r e d i c t o r  of success i n  high school mathematics above 
first yea r  a lgebra .  These were t o  determine the existence 
of  a p o s i t i v e  r e l a t i o n s h i p  between the  t e s t  and achievement 
i n  mathematics, t h e  exis tence  of points  of  division for  
p r e d i c t i n g  l e v e l s  of achievement, and a way o f  presenting 
t h e  r e l a t i o n s h i p ,  i f  it exis ted ,  so t h a t  it was meaningful 
t o  guidance counselors ,  teachers ,  and students. The l i t e r a -  
t u r e  and d a t a  supported t h e  existence of a  posi t ive relation- 
s h i p ,  t h e  ex i s t ence  of t he  dividing points ,  and showed a  
meaninqflul way of present ing t h e  relat ionship.  
The Zxaminer's F!nual f o r  t he  IAAT points out that  
t h e  t e s t  i s  t h e  r e s u l t  of extensive study and examination. 
I t s  conten t8  t e s t  those f a c t o r s  t h a t  the  l i t e r a t u r e  indicates 
a8 Important  a s p e c t s  of r a w  mathematical a b i l i t y .  It has 
a l s o  been ehown t o  c o r r e l a t e  wel l  with other known measures 
o f  mathematical achievement. It was shown tha t  i n  general 
t h e  h igher  a s t u d e n t ' s  pe rcen t i l e  score on the IAAT, the 
g r e a t e r  h i s  chances were of doing superior  work. It was 
a l ~ o  found t h a t  a low score  on the  t e s t  indicated very 
h l ~ h  p r o b a b i l i t y  of unsuccessful performance. 
The l i t e r a t u r e  and the  data indicated tha t  the IAAT 
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cannot  be used  wi thout  considering o ther  f ac to r s  t o  make 
a c c u r a t e  p r e d i c t i o n s .  It w a s  found t h a t  the  presence o f  raw 
mathemat ica l  a b i l i t y  as ind ica ted  by t he  t e s t  was necessary 
w i t h  few excep t ions  f o r  a s tudent  t o  achieve superior 
performance.  However, t h e  presence of t h a t  a b i l i t y  d i d  
n o t  i n s u r e  s u p e r i o r  o r  even successful  performance. 
P r ev ious  achievement i n  mathematics, I. Q., and 
i n i t i a t i v e  were found t o  be important contr ibutors  t o  
s u c c e s s ,  The d a t a  showed t h a t  these  could be especially 
impor t an t  c o n s i d e r a t i o n s  i n  p red ic t ing  achievement for  
s t u d e n t s  w i t h  p e r c e n t i l e  scores  i n  t he  30-80 percent i le  
range .  
The w r i t e r  f e e l s  t h a t  when t h e  LBBT r e s u l t s  a re  used 
i n  con junc t i on  w i t h  t he se  o the r  f a c to r s ,  reasonably accurate 
p r e d i c t i o n s  can be made. For example, Table V I I  showed 
t h a t  a s t u d e n t  w i t h  a p e r c e n t i l e  score i n  the 70-75 range 
had approxirnntely a 70 per  cen t  chance of doing successful 
o r  b e t t e r  work i n  mathematics. If these  other fac tors  a re  
cons ide red ,  t h e  seven out of t e n  who w i l l  succeed and the 
t h r e e  who w i l l  n o t  should be f a i r l y  easy t o  ident ify.  
S e v e r a l  d i v i s i o n  p o i n t s  f o r  predic t ing  l eve l s  of 
achievement  were loca ted .  Only i n  very exceptional cases 
w i l l   student^ w i t h  a p e r c e n t i l e  score below 60 earn an "A" 
made .  S i m i l ~ r l y ,  t h e  minimum f o r  a "B" grade was found t o  
be 45 p e r c e n t i l e ,  and the minimum f o r  a "c" p a d e  was found 
t o  be 35 p e r c e n t i l e .  
Depending on t h e  degree of accuracy required, other 
d i v i s i o n  p o i n t s  were found. Students who score above 90 
p e r c e n t i l e  on t h e  IAAT have a l i t t l e  b e t t e r  than 60 per cent 
p r o b a b i l i t y  of doing supe r io r  work and be t t e r  than 95 per 
c e n t  chance o f  doing a t  l e a s t  successful  work. Those who 
s c o r e  below 65 p e r c e n t i l e  have l e s s  than a 10  per cent 
chance of do ing  s u p e r i o r  work and a l i t t l e  over 50 per cent 
chance of do ing  unsuccess fu l  work. Almost two-thirds of the 
s t u d e n t s  s c o r i n g  below 35 p e r c e n t i l e  w i l l  be unsuccessful. 
The t h i r d  p o i n t  of evaluat ion was whether the  rela- 
t i o n s h i p  between t h e  IABT and achievement could be expressed 
i n  a manner t ha t  would be meaningful and useful  f o r  
p r e d i c t  i n e  f u t u r e  mathematical success. The wr i te r  believes 
that t h e  data w a s  presented  i n  t h i s  study i n  a  manner which 
met t h e  requi rement  of  usefulness .  
This  s t udy  has  no t  a t t e ap t ed  t o  make more than very 
g e n e r a l  s t a t e m e n t s  about  how t h e  IPLAT could be used as a 
p r e d i c t i v e  t o o l .  Th i s  was due t o  t he  pos s ib i l i t y  of several 
o b j e c t i v e s  which might r e o u i r e  predic t ion  o r  selection. 
These cou ld  i n c l u d e  s e l e c t i o n  f o r  a b i l i t y  grouping, selec- 
t i o n  f o r  a c c e l e r a t e d  mathematics cur r i cu la ,  a s  well  a s  fo r  
d e c i d i n g  whether  o r  n o t  t o  continue t h e  study of mathematics. 
The requ i rements  of each ind iv idua l  using t he  t e s t  could 
a l s o  va ry .  Some mip,ht f e e l  that a f i f t y - f i f t y  probabili ty 
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o f  s u c c e s s  w a s  enough information f o r  the  choice, while 
o t h e r s  might r e q u i r e  seventy- th i r ty  o r  even higher. The 
o t h e r  f a c t o r s  l i s t e d  e a r l i e r  as important t o  mathematical 
achievement  a l s o  a f f e c t  each ind iv idua l  ' s requirements i n  
u s i n g  t h e  IAAT t o  p r e d i c t  success.  
I n  t h i s  s t udy  and t h e  l i t e r a t u r e  it was found that:  
1. There  i s  d e f i n i t e l y  a pos i t i ve  re la t ionship  between 
t h e  ULBT and achievement i n  high school mathematics 
above f i rs t  year  a lgebra .  
2. There  a r e  s e v e r a l  d i v i s i o n  poin ts  f o r  prediction. 
Very few s t u d e n t s  who score above 90 percent i le  on 
t h e  W T  w i l l  no t  do a t  l e a s t  successful work i n  
mathematics.  I n  genera l  a percent i le  score on the 
XAAT of 65 o r  h igher  i s  necessary but not suf f ic ient  
a l o n e  f o r  supe r io r  performance i n  mathematics. 
Only i n  excep t iona l  cases w i l l  s tudents who score 
below 65 p e r c e n t i l e  do successful  or be t t e r  work 
i n  mathematics. 
Although o t h e r  d iv l a ion  poin ts  were found, they a r e  
n o t  l i s t e d  because of t he  varying requirements tha t  
r e s u l t  from d i f f e r e n t  predic t ive  problems. 
3. It i s  p o s s i b l e  t o  use  c e r t a i n  percent i le  scores on 
t h e  IAAT as p o i n t s  of d iv i s ion  f o r  purposes of 
p r e d i c t i o n  and ee lec t ion .  
4. The IAAT can d e f i n i t e l y  serve a s  a useful t o o l  fo r  
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